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Introduction

On November 14, 2015, Mayor Francis Slay of the City of St. Louis signed the Compact of Mayors. The
Compact of Mayors was launched by the United Nations, the C40 Cities Climate Leadership Group, ICLEI,
and United Cities and Local Government. The compact establishes a common platform to capture the
impact of cities’ collective actions through standardized measurement of emissions and climate risk.
Under the compact, cities commit to comply with reporting standards on a specified timeframe.

One of the commitments in the Compact of Mayors is an assessment of risks associated with a set of 16
climate hazards. Each hazard is rated on the following dimensions: probability, consequence, change in
probability, change in intensity, and time scale. For probability and consequence, the scale includes the
following ranges: High, Medium High, Medium, Medium Low, and Low. Guidance is provided on
applying these scales to local hazards. For the assessment of probability, the following guidance is
given:

High Probability Rating: At least a 50% chance that an event will occur in a five year period.
Medium-High: At least a 5% change in a five year period

Medium-Low: At least a 0.5% chance in five years.

Low: Less than a 0.5% chance.

= —a —a _—a

For the assessment of consequence, the rating system is far more subjective. A High rating indicates
catastrophic interruption of everyday life; Medium High indicates “serious impacts;” Medium indicates
“moderately significant” impacts; Medium-Low indicates “less significant;” and Low indicates
insignificant impacts.

The scale for assessing trends in frequency and intensity includes only “increasing,” “decreasing,” and
“none.” The scale for time frame, for hazards with a trend, includes current, short-term, medium-term
and long-term.

At the request of the City of St. Louis Mayor’s Office, an assessment was prepared by staff of the East-
West Gateway Council of Governments. This report documents the data and methods used to arrive at
assessments of probability, consequence and trend, as well as the findings.

Data and Methods

For hazards related to extreme temperatures and extreme precipitation, both historical data and future
projections were used. Historical data came from the National Climatic Data Center, Climate Data
Online (CDO).! Daily summaries of temperature and precipitation for Lambert International Airport at
St. Louis were accessed through CDO for the period 1938-2016. This historical data was used to
determine the frequency of cold waves (defined as four consecutive days with temperatures below 10
degrees Fahrenheit), extreme hot days (over 95 degrees), extreme winter conditions (temperatures

! https://www.ncdc.noaa.gov/cdo-web/
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below 10 degrees), heat waves (at least four consecutive days with temperatures above 95 degrees),
and heavy snow (at least 6 inches of snow in a calendar day).

CDO was also used to determine the frequency of rain storms (at least an inch in a calendar day) and
severe wind (gust exceeding 50 miles per hour).

The National Climatic Data Center Storm Database was used to determine the frequency of drought,
flash floods, thunderstorms, and tornados.? Data were accessed for the City of St. Louis for the period
1950-2016.

Data on river floods came from the National Weather Service® and the U.S. Army Corps of Engineers
Daily Values for the Mississippi River at St. Louis for the period 1890-2016.*

Data on vector-borne and waterborne diseases were provided by the Department of Health, City of St.
Louis.

For projections of future conditions, the following source was used: Bureau of Reclamation, Climate
Analytics Group, Climate Central, Lawrence Livermore National Laboratory, Santa Clara University,
Scripps Institution of Oceanography, U.S. Army Corps of Engineers and U.S. Geological Survey, 2013.
Downscaled CMIP5 Climate Projections:

http://gdo-dcp.uclinl.org/downscaled cmip projections/dcplinterface.html#Welcome

This data set offers statistically downscaled projections for a suite of 21 general circulation models.
Projections for the St. Louis region were downloaded for the RCP 6.0 emissions scenario and the RCP 8.5
emissions scenario. Downscaled projections are available for 18 models using the RCP8.5 scenario, and
for 11 models using the RCP 6.0 scenario. The data set uses a statistical technique known as Bias-
Corrected Constructed Analogues (BCCA), and will be referred to by this abbreviation.

See the Appendix for a list of models used in preparing this assessment.

When current conditions were sufficient to demonstrate a trend, only current conditions were used.
When there was not a statistically significant trend in current data, projections were used to check for
projected future trends. Following the practice of the Fourth National Climate Assessment, ensemble
means were used to aggregate results from the different models.®

Because of the subjective nature of the rating scale for consequences, an expert panel consisting of City
employees was assembled. The panel included two engineers from the Board of Public Service, seven
employees of the Department of Health, two employees of the Mayor’s Office, and an outside observer
from the East-West Gateway Council of Governments. The panel deliberated over the most appropriate
consequence rating for each hazard, and succeeded in arriving at consensus.

2 https://www.ncdc.noaa.gov/stormevents/choosedates.jsp?statefips=29%2CMISSOURI

3 http://water.weather.gov/ahps2/hydrograph.php?wfo=Isx&gage=eadm?

4 http://mvs-wc.mvs.usace.army.mil/archive/mi/misl/

5 Kenneth Kunkel et al., Regional Climate Trends and Scenarios for the U.S. National Climate Assessment: Pat 3,
Climate of the Midwest U.S.
https://scenarios.globalchange.gov/sites/default/files/NOAA_NESDIS_Tech_Report_142-3-
Climate_of_the_Midwest_U.S_0.pdf
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Cold Wave

Frequency: According to the U.S. Global Change Research Program, “there is no standard method of
defining a heat wave or cold wave.”® Kunkel et al. offers estimates and projections of the number of
days per year with a minimum temperature below 10 degrees Fahrenheit.” For the purpose of this
reporting, this threshold is used to define severe cold, and four consecutive days with a minimum
temperature under 10 degrees is considered the definition of a cold wave.

According to CDO, by this definition, since 2000 cold waves occurred in 2001, 2004 and 2010. This
justifies a probability rating of medium high, as there is at least a 1 in 20 chance of a cold wave over a
five year period.

Consequence: The expert panel assigned a consequence rating of medium high. This rating reflected
mortality and morbidity associated with cold waves, in addition to stress on buildings and infrastructure.

Change in Frequency: According to CDO, cold waves occurred in 32 of the 51 years from 1939-1989.
Thus, for this 60 year period, there was a 63% probability that a cold wave would occur in a given year.
There were cold waves in seven of the 26 years from 1990-2015, a 27% probability. This provides prima
facie evidence that the frequency of cold waves is decreasing currently.

Change in Intensity: To determine trends in intensity, we examine whether there is a trend in the
maximum number of consecutive days in a year with a temperature of 10 degrees Fahrenheit or less.
CDO data shows that there is a slight downward trend in the longest cold snap of the year from 1940
through 2015, although Poisson regression confirms that the trend is not statistically significant (Figure
1).

BCCA projections show a decrease in the length of cold waves under both the RCP 6.0 and the RCP 8.5
scenarios (Figure 2). For this reason, the change in intensity is rated as decreasing, medium term.

5 https://health2016.globalchange.gov/temperature-related-death-and-illness
7 https://scenarios.globalchange.gov/sites/default/files/NOAA_NESDIS _Tech_Report_142-3-
Climate_of_the_Midwest_U.S_0.pdf
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Figure 1 | Maximum Consecutive Days Under 10F Source: CDO
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Figure 2 | Maximum Consecutive Days Under 10F Source: BCCA
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Drought

Frequency: According to the NCDC Storm database, drought conditions occurred in the City of St. Louis
in 2005 and 2012. This justifies a probability rating of medium high, as there is at least a 1 in 20 chance
of a drought over a 5 year period.

Consequence: The expert panel assigned a consequence rating of medium. This rating reflected stress
on vegetation, added costs of watering street trees and parks, exacerbation of food insecurity for
populations relying on gardens, and impacts on river navigation.

Change in Frequency: There is insufficient data with which to assess trends in drought occurrence.
Unknown.

Change in Intensity: There is insufficient data with which to assess trends in drought intensity.
Unknown.

Extreme Hot Days

Frequency: According to CDO, days with temperatures exceeding 100 degrees have occurred in all but
three of the 17 years since 2000. This justifies a probability rating of high, as there is a greater than 1 in
2 chance that there will be an occurrence of extreme heat over a five year period.

Consequence: The expert panel assigned a consequence rating of medium high. This rating reflected
mortality and morbidity among vulnerable populations, as well as stress on buildings and infrastructure.

Change in Frequency: To assess change in frequency, we follow Kunkel et al. (op. cit.), who define
extreme heat as a day with a temperature in excess of 95F. According to CDO, there is not a statistically
significant trend in the number of days per year with a maximum temperature in excess of 95F (Fig. 3).

Figure 3 | Days Over 95F Source: CDO
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An analysis of dynamically downscaled projections using the A2 emissions scenario was prepared for the
National Climate Assessment. The models analyzed projected, on average, an additional 20-25 days of
extreme heat for the St. Louis region in the period 2041-2070, compared with the period 1971-2000 (see
figure 4.

Figure 4 | NARCCAP, SRES A2, Annual Number of Days TMAX > 95F Source: Kunkel et al., op. cit.
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The BCCA statistically downscaled projections agree with the dynamically downscaled projections
analyzed for the National Climate Assessment. Figure 5 shows results for the RCP 6.0 and RCP 8.5
emissions scenarios. Because of the agreement of the statistically and dynamically downscaled
projections, the assessment of change in frequency for extreme heat days in St. Louis is determined to
be increasing, medium term.

Figure 5 | Number of Days Over 95F Source: BCCA
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Change in Intensity: To assess trends in intensity of hot days, we analyzed temperatures on the hottest
day of the year. In CDO data, there is not a statistically significant trend in the hottest temperature of
the year in St. Louis (Figure 6).

Figure 6 | Hottest Temperature of the Year Source: CDO
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BCCA projections show an increasing trend in the hottest day of the year through the end of the 21t
Century. The trend is clear under both the RCP 6.0 and RCP 8.5 scenarios (Figure 7). Because of these
projections, the trend may be rated as increasing, medium term.

Figure 7 | Hottest Temperature of the Year Source: BCCA
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Extreme Winter Conditions

Probability: We interpret “extreme winter conditions” to mean extreme cold temperatures, which we
define as under 10 degrees F. (Note that heavy snow is a separate category.) Since 1939, there has
been at least one extreme cold day in St. Louis each year except for 2012. This justifies a rating of high,
as there is greater than a 50% chance that an extremely cold day will occur at least once in five years.

Consequence: The expert panel rated the consequence of extreme winter conditions as medium high,
reflecting mortality, morbidity and stress on the built environment.

Change in Frequency: CDO shows no significant trend in the number of days with temperatures under
10F (Figure 8)

BCCA projections show a decline in the number of extremely cold days by mid- century under both
emissions scenarios (Figure 9). For this reason, the change in frequency is rated as decreasing, medium-
term.

Figure 8 | Days Under 10F Source: CDO
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Figure 9 | Days Under 10 Degrees F Source: BCCA
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Change in Intensity: \We assess change in intensity by determining whether there is a trend in the
temperature of the coldest day of the year.

CDO data shows a decline in the coldest temperature of the year from 1939 through 1984, with a
subsequent rise of weak significance (Figure 10).

Figure 10 | Temperature of Coldest Day of the Year Source: CDO
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BCCA projections show an increasing trend in the temperature of the coldest day of the year under both
RCP 6.0 and RCP 8.5, suggesting that the coldest day of the year would get warmer over time under
either scenario (figure 11). For this reason, the change in intensity is rated as decreasing, medium-
term.

Figure 11 | Temperature of Coldest Day of the Year Source: BCCA
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Flash/Surface Flood

Probability: The NCDC Storm database lists 16 flash floods affecting the City of St. Louis since 2000. This
justifies a high probability rating, as there is a greater than 1 in 2 chance that flash flooding occurs over a
five year period.

Consequence: The expert panel assigned a rating of medium to flash floods. This rating reflected
property damage, basement backups and temporary road closures. Potential health impacts include
drowning, spread of infectious disease, and spread of allergens, particularly mold.

Change in Frequency: There is insufficient data with which to assess frequency trends for flash floods.
Unknown.

Change in Intensity: There is insufficient data with which to assess intensity trends for flash floods.
Unknown.

Heat Wave

Probability: According to CDO, a heat wave has occurred in seven of the last eight years. This justifies a
probability rating of high, as there is more than a 1 in 2 probability that a heat wave occurs in the City of
St. Louis over a five year period.

Consequence: The expert panel assigned a rating of medium high, reflecting mortality and morbidity
related to heat stress, increased risk of asthma, and stress on the built environment.

Change in Frequency: According to CDO, 21 of the past 30 years has experienced at least one heatwave,
while 31 of the previous 50 years experienced a heatwave. Although the frequency has been slightly
greater in the last 30 years, it is not clear that there is a statistically significant trend. The National
Climate Assessment concludes that in the Midwest, “increased heat wave intensity and frequency,
increased humidity, degraded air quality, and reduced water quality will increase public health risks.”®
BCCA data were used to determine whether a trend would be projected under the RCP 6.0 and RCP 8.5
emissions scenarios. For each model and each scenario, the longest consecutive stretch of extreme heat
days in each year was calculated. Ensemble means for the longest heat wave of each year were
estimated for each scenario. Both RCP 6.0 and RCP 8.5 projections showed at least four consecutive
days with temperatures greater than 95 degrees for each year from 2010 through 2099.

Based on the National Climate Assessment, with corroboration from BCCA data, we recommend a rating
of Increasing Frequency, Medium-Term.

Change in Intensity: To assess change in intensity of heat waves, we examine the length of the longest
heat wave of the year, with heat wave defined as at least four consecutive days with maximum
temperate in excess of 95 degrees F. According to CDO, there is no statistically significant trend in the
duration of heat waves in St. Louis (see Figure 12).

8 Sara Pryor et al., 2014. Midwest, Chapter in Jerry Melillo et al., Third National Climate Assessment:
http://nca2014.globalchange.gov/report/regions/midwest
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Figure 12 | Duration of Longest Heat Wave Source: CDO
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BCCA projections suggest an increase in the length of heat waves through the end of the 21% Century.
According to projections for both RCP 6.0 and RCP 8.5, average heat wave duration for the period 2000-
2015 was between 5 and 6 days. The projected average duration of heat waves for the period 2041-
2070 is over 10 days (see figure 13). On the basis of these projections, a rating of increasing, medium-
term is suggested.

Figure 13 | Duration of Longest Heat Wave Source: BCCA
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Hail/Heavy Snow

Probability: According to CDO, since the year 2000, days with more than 6 inches of snowfall occurred
in 2000, 2007, 2008, 2013 and 2014. According to the NCDC storm database, hail has occurred 41 times
since the year 2000. These facts justify a probability rating of high, as there is more thana 1in 2
probability that hail or heavy snow occurs over a 5 year period in the City of St. Louis.

Consequence: The expert panel assigned a rating of medium high to hail and heavy snow. This rating
was based on widespread impacts to transportation reliability and safety, and health impacts for
individuals lacking adequate shelter.

Change in Frequency: There is insufficient data with which to assess trends in hail. There is not
currently a statistically significant trend in the frequency of heavy snowfall. Snows of at least 6 inches
occurred In 14 of the 47 years from 1939 to 1985, Heavy snows occurred in 12 of the 30 years from
1986 through 2015. A Fisher’s Exact Test was used to determine whether there was a statistically
significant difference between the two time periods. The test revealed no current trend. Snow
projections were not available from the BCCA data set.

Change in Intensity: There is insufficient data with which to assess changes in intensity of hail storms.
CDO data reveals a slight, but statistically insignificant upward trend in the heaviest 24 hour snowfall of

the year (see figure 9). No current trend.

Figure 14 | Heaviest Snowfall of the Year Source: CDO
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Insect Infestation

Probability: There is insufficient data with which to assign a probability rating for insect infestation.
Staff from the Board of Public Service indicate that the emerald ash borer had a significant impact on
urban forestry. In addition, the National Climate Assessment suggests a rising possibility of tick
infestation. Nevertheless, the lack of systematic data on insect populations makes it impossible to
assign a probability rating with any confidence. Unknown.

Consequence: The expert panel determined that a rating of medium was appropriate, based on the
effects of insect infestations in other regions. This includes the recent spread of the zika virus.

Change in Frequency: Unknown.

Change in Intensity: Unknown.

Lightning/Thunderstorm

Probability: The NCDC Storm database lists 60 thunderstorms affecting the City of St. Louis since 2000.
This justifies a high probability rating, as there is a greater than 1 in 2 chance that a thunderstorm

affects the City of St. Louis over a five year period.

Consequence: The expert panel assigned a rating of medium low. While thunderstorms can affect
widespread transportation safety and reliability, these were considered less significant.

Change in Frequency: Unknown.
Change in Probability: Unknown.
Rainstorm

Frequency: According to CDO, there have been 200 days since the year 2000 in which more than an inch
of rain fell. This justifies a probability rating of high, as there is more than a 1 in 2 chance that heavy
rain occurs in a 5 year period in the City of St. Louis.

Consequence: The expert panel assigned a rating of medium to this hazard. This was based on impact
on transportation safety and reliability, basement flooding, and impacts on populations without
adequate shelter.

Change in Frequency: Figure 15 shows the number of days per year with rainfall in excess of one inch.
Poisson regression reveals an upward trend line that is statistically significant at p<.001. This is
consistent with the finding of the National Climate Assessment that in the Midwest, “extreme rainfall
events and flooding have increased during the last century, and these trends are expected to
continue....”® Increasing, currently.

% Pryor et al., op. cit.
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Figure 15 | Days with More than One Inch of Rain Source: CDO
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Change in Intensity: Change in intensity was assessed by examining the trend in annual maximum
rainfall on a calendar day. According to CDO, there is not currently a significant trend (figure 16).

Figure 16 | Heaviest Rain of the Year Source: CDO
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BCCA projections show an increase in the temperature of the heaviest rain of the year under RCP 6.0
and RCP 8.5. On the basis of these projections, the change in intensity for this variable is rated as
increasing, medium term (Figure 17).
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Figure 17 | Heaviest Rain of the Year Source: BCCA
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Probability: According to the National Weather Service, floods on the Mississippi River at St. Louis have
occurred in 18 of the 27 years since 1990.'° This justifies a probability rating of High, as there is more
than a 1in 2 probability of a riverine flood in St. Louis over a 5 year period.

Consequence: The expert panel assigned a consequence rating of medium low to this hazard. The
relatively low rating is based in part on steps that the City has taken to reduce vulnerability, most
notably through maintaining the flood wall. The most severe flood in the City’s history, in 1993,
required the evacuation of only approximately 100 homes. A few riverfront roadways were temporarily
closed, barge traffic was halted, and a few riverfront businesses, such as cruise lines, were temporarily
forced to close. Nonetheless, from a city-wide perspective, the impact on day to day life was considered
fairly low.

Change in Frequency: Figure 18 shows the number of days above flood stage on the Mississippi River at
St. Louis, according to USACE. Using a Poisson regression to model trends in count data, the upward
trend is significant at p<.001. This is consistent with the finding of the National Climate Assessment
cited above that “extreme rainfall events and flooding have increased during the last century, and these
trends are expected to continue....” Increasing, currently.

10 http://water.weather.gov/ahps2/hydrograph.php?wfo=Isx&gage=eadm7
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Figure 18 | Days Above Flood Stage, Mississippi R. at St. Louis ~ Source: U.S. Army Corps of Engineers
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It is important to note that the increase in flood risk is not attributable only to climate change. Over the
last century, about half of the Mississippi River floodplain has been lost to development. The
constriction of the channel by levees has contributed to the increase in flood frequency.!* Another
factor that may influence flood frequency is the increasing use of row crops in the Upper Mississippi.
More research is needed to determine the relative impact of these factors on flood risk.

Change in Intensity: Using USACE data, there is a statistically significant trend in maximum annual river
stage. An OLS linear trend shows statistical significance at p<.01. From 1890 until 1973, the maximum
stage never exceeded 40.2 feet. Since 1973, this threshold has been exceeded six times. It must be
emphasized that it is not clear how much of this is attributable to anthropogenic climate change, and
how much is the result of land use change, most notably destruction of floodplain through levee
construction. Increasing, currently.

11 Robert Criss, 2016. Statistics of Evolving Populations and their Relevance to Flood Risk. Journal of Earth Science
27(1), DOI: 10.1007/s12583-015-0641-9
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Figure 19 | Maximum River Stage, Mississippi R. at St. Louis Source: U.S. Army Corps of Engineers
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Severe Wind

Probability: According to CDO, peak 5 second wind speeds in excess of 50 miles per hour have occurred
in each of the last 10 years, with an average of 5 per year. This justifies a probability rating of high, as
there is more than a 1 in 2 chance that severe wind will occur over a 5 year period.

Consequence: The expert panel assigned a rating of medium high to this hazard. This rating was based
on a severe wind incident in 2013 in which tree limbs were blown down, resulting in widespread loss of
electrical power.

Change in Frequency: The wind speed time series on CDO extends only back to 1996. This is insufficient
for establishing a trend. Unknown.

Change in Intensity: Unknown.

Storm Surge

Storm surge is a coastal phenomenon, and is thus not relevant to St. Louis.

Tornado

Probability: The NCDC Storm database lists four tornadoes that affected the City of St. Louis from 2007-

2015. This justifies a probability rating of Medium High, as there is a greater than 1 in 20 chance that a
tornado occurs in the City of St. Louis over a five year period.

. _________________________________________________________________________________________________|
CLIMATE HAZARDS REPORTING 17



Consequence: The expert panel assigned a consequence rating of high to this hazard. Although tornado
damage in the City of St. Louis has been limited to small areas, the panel agreed that the potential for a
more severe strike justified this rating.

Change in Frequency: Unknown.

Change in Intensity: Unknown.

Vector-Borne Disease

Probability: Data on vector-borne diseases from 2010 through 2015 are shown in Table 1:

Table 1 | Vector-borne Diseases, 2010-15  Source: City of St. Louis, Department of Health

Rocky
Mountain
Neuroinvasive Spotted Dengue Ehrlichia
Year Malaria West Nile Fever Fever Chaffeensis
2010 1 0 3 1 0
2011 2 2 0 0 1
2012 1 6 0 1 5
2013 1 2 2 1 3
2014 1 3 2 0 2
2015 4 5 2 1 2

Staff from the Department of Health were consulted in the determination of this frequency rating.
Although there are a small number of cases each year, it was felt that it would be more meaningful to
evaluate the probability of a larger-scale outbreak. Based on the expertise of Department of Health
staff, this hazard was assigned a medium probability rating.

Consequence: The expert panel assigned a consequence rating of medium to this hazard. Although
vector-borne diseases can have serious impacts on individuals who contract these diseases, from a city-
wide perspective, the number of persons affected is expected to be relatively small.

Change in Frequency: None

Change in Intensity: None

18



Waterborne Disease

Probability: Data on waterborne diseases from 2000 through 2016 are shown in Table 2:

Table 2 | Waterborne Diseases, 2000-16
Source: City of St. Louis, Department of Health

Cryptosporidiosis | Legionellosis
2000 4 6
2001 7 3
2002 4 1
2003 2 8
2004 2 5
2005 4 3
2006 4 1
2007 8 4
2008 1 9
2009 4 8
2010 23 6
2011 4 4
2012 5 6
2013 4 6
2014 9 5
2015 7 14
2016 8 17

Staff from the Department of Health expressed a judgement that the probability of an outbreak for a
waterborne disease should be rated as medium.

Consequence: The expert panel assigned a consequence rating of medium to this hazard.
Change in Frequency: None

Change in Intensity: None
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Appendix A

Projections for future temperature and precipitation come from the Downscaled CMIP5 Projections
archive at:
http://gdo-dcp.uclinl.org/downscaled_cmip_projections/

The data archive is described in the following document: Downscaled CMIP3 and CMIP5 Climate and
Hydrology Projections: Release of Downscaled CMIP5 Climate Projections, Comparison with preceding
Information, and Summary of User Needs', prepared by the U.S. Department of the Interior, Bureau of
Reclamation, Technical Services Center, Denver, Colorado.
http://gdo-dcp.uclinl.org/downscaled_cmip_projections/techmemo/downscaled_climate.pdf

We acknowledge the World Climate Research Programme's Working Group on Coupled Modelling,
which is responsible for CMIP, and we thank the climate modeling groups listed below for producing and
making available their model output. For CMIP the U.S. Department of Energy's Program for Climate
Model Diagnosis and Intercomparison provides coordinating support and led development of software
infrastructure in partnership with the Global Organization for Earth System Science Portals.

Daily simulation data was obtained for the area between 38.625 and 38.75 degrees latitude and -90.25
and -90.125 degrees longitude. Variables accessed were maximum temperature, mininum temperature
and precipitation. Projections were accessed for the RCP 6.0 and RCP 8.5 emissions scenarios.

Ensemble means from the following climate models were used:

Commonwealth Scientific and Industrial Research Organization and Bureau of Meteorology, Australia
ACCESS1-0

Beijing Climate Center, China Meteorological Administration
BCC-CSM1-1

Canadian Centre for Climate Modelling and Analysis
CanESM2

National Center for Atmospheric Research CCSM4

Community Earth System Model Contributors
CESM1-BGC

Centre National de Recherches Météorologiques/
Centre Européen de Recherche et Formation Avancée en Calcul Scientifique
CNRM-CM5

Commonwealth Scientific and Industrial Research Organization, Queensland Climate Change Centre of
Excellence
CSIRO-Mk3-6-0

NOAA Geophysical Fluid Dynamics Laboratory
GFDL-CM3.1

iaTal
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NOAA Geophysical Fluid Dynamics Laboratory
GFDL-ESM2G.1

NOAA Geophysical Fluid Dynamics Laboratory
GFDL-ESM2M.1

Institute for Numerical Mathematics INM-CM4
Institut Pierre-Simon Laplace IPSL-CM5A-MR

Japan Agency for Marine-Earth Science and Technology, Atmosphere and Ocean Research Institute (The
University of Tokyo) and National

Institute for Environmental Studies

MIROC-ESM 1111

MIROC-ESMCHEM

Atmosphere and Ocean Research Institute (The University of Tokyo), National Institute for
Environmental Studies, and Japan Agency for
Marine-Earth Science and Technology

MIROC5

Max-Planck-Institut fir Meteorologie (Max Planck Institute for Meteorology)
MPI-ESM-MR

Meteorological Research Institute MRI-CGCM3

Norwegian Climate Centre NorESM1
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Appendix B
Participants in Expert Panel

Department of Health:
Shontae Fluelen-Hays
Yvette Ineza

Pat Curtis

Melba Moore

Jeanine Arrighi

Board of Public Service
John Kohler
Rick Ernst

Mayor’s Office
Catherine Werner
Anna Carlsson

H3 Studio
Julia Dicus

East-West Gateway Council of Governments
John Posey
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